Overlap knock-out arises from an overlap between frequencies present in a bunched beam and the betatron frequencies in a stack. The "single ring" effect is the interaction of a bunched beam with a stack in the same ring. Here 
Introduction
When the ELSA working line, with tune values close to integral resonances, was put into operation in 1974, transverse blow-up and some loss of protons in the top half of the stack were observed during stacking in the same (single ring effect) or in the other ring (tworing effect). The name of "overlap knock-out" has been given to this phenomenon by which the stack is subjected to transverse kicks from the bunches. This produces blow-up when the longitudinal frequency spectrum of the bunches overlaps with the betatron frequency spectrum of the coasting stacked beam.
Elements of Theory
A general theory has been developed and will soon be published2. Here a more simple approach is presented for first order effects in which the perturbing fields are assumed constant over the beam aperture. The resulting expressions are later generalized in order to apply to higher order effects.
Consider N bunches (revolution frequency Qb/2r) acting on a particle P (revolution frequency Qp/21T, tune value Q). Figure 1 gives the geometry. The equation for the perturbed motion of the particle is d2n + Q2n 1 Q2 63/2 g(a ,t) , (1) responding to the peak current of the bunches and f(ep,t) is the modulation produced by thebunches at the azimuth (ep,ob) (Fig. 2) (Fig. 4) The influence of various relevant parameters was measured using a stack of 7.5 A placed in the resonance region (Fig. 4) and tightly aperture restricted both horizontally and vertically. In this way, a blow-up was seen as a current loss. The results are given in Table 1 for the case where single pulses were injected and kept bunched for a few seconds. Removal of the horizontal aperture restriction had no effect on the losses provoked by the two-ring effect whereas the measured single ring losses were reduced by about a factor 1.5. The dependence on the bunch length and the beam separations in the intersections reflect the variations of am,p (2). For example, in case 3 the contribution of each intersection is maximum and rather independent of small orbit distortions (Fig. 3) , but the global effect is null because of the Tr-phase shift between two diametrically opposed intersections. The losses may be substantially reduced by increasing the bunch length which reduces the high frequency components in the bunch spectrum (Fig. 5) buckets in a large stack (curves 1, 2, 3 in Fig. 7) 
